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DETAILED ACTION 

1 . Claims 1 -32 were examined. 

Response to ApplicanVs Arguments 
Specification 

2. Applicanfs are thanked for addressing this issue. The applicant's amendments to 
the specification are accepted. Objection is withdrawn. 

Drawings 

3. Applicant's are thanked for addressing this issue. Although the software is within 
the chip, the applicants didn't invent the ancillary devices coupled to the invention (i.e., 
monitor, keyboard, computer, microchip, etc). Furthermore, page 12, lines 13-15 of the 
specification is skeletal in supporting the argument of not annotating figure 1 as prior 
art. Thus, the objection stands. 

Information Disclosure Statement (dated 8/19/04) 



4. Applicant's are thanked for addressing this issue. Since applicant has not 
provided a publication date for NPL document by Milner R., the objection still stands. 
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35 U.S.C. 102(b) 

5. Applicant's are thanked for addressing this issue. The Office accepts applicants 
response and withdraws rejection base on the prior art cited; but rejection stands in 
view of new cited art by Cleveland. 

Second Non-Final Office Action 

Claim Interpretation 

6. Office personnel are to give claims their "broadest reasonable interpretation" 
in light of the supporting disclosure. In re Morris, 127 F.3d 1048, 1054-55, 44 USPQ2d 
1023, 1027-28 (Fed. Cir. 1997). Limitations appearing in the specification but not recited 
in the claim are not read into the claim. In re Prater, 415 F.2d 1393, 1404-05, 162 
USPQ 541, 550-551 (CCPA 1969). See *also In re Zletz, 893 F.2d 319, 321-22, 13 
USPQ2d 1320, 1322(Fed. Cir. 1989) ("During patent examination the pending claims 
must be interpreted as broadly as their terms reasonably allow'') .... The reason is 
simply that during patent prosecution when claims can be amended, ambiguities should 
be recognized, scope and breadth of language explored, and clarification imposed .... 
An essential purpose of patent examination is to fashion claims that are precise, clear, 
correct, and unambiguous. Only in this way can uncertainties of claim scope be 
removed, as much as possible, during the administrative process. The examiner 
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equates "reachability analysis" as a method in which a simulation model satisfies all the 
properties in the set of input sequences, as stated in the specification (pg.1 . lines 25- 
29). 

Objections 
Information Disclosure Statement 

7. IDS dated 19 August 2004 is objected to based on reference titled by Milner-R, 
"An Algebraic Definition of Simulation Between Programs" was not considered because 
of a missing publication date. 

Rejections 

Claim Rejections - 35 USC §112 

8. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter, which the applicant regards as his invention. 

9. Regarding claims 7-9, and 12 the word "associated", in the context of which is 
written, renders the claim indefinite because it is unclear whether the limitations 
following the phrase are part of the claimed invention. See MPEP § 2173.05(d). 

Claim Rejections - 35 USC § 103 

10. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 
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3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

1 1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

12. Claims 1-32 are rejected under 35 U.S.C. 103(a) as being unpatentable by 
Cleveland ("Tableau-base Model Checking in the Proportional Mu-Calculus" (1990)) in 
view of Cleveland et al. (U.S. Patent 6,385,765 (2002)). Cleveland teaches a procedure 
based around the construction of tableau proofs. While the paper briefly discloses 
model checking, it doesn't teach it from a software standpoint. Cleveland et al., teaches 
a method of specifying software in a design language possessing formal semantics; 
simulating the design in accordance with its formal semantics (abstract). At the time of 
invention, it would have been obvious to one of ordinary skill in the art to modify 
Cleveland (paper) with Cleveland et al (patent) to enable the theoretical into practical 
every day use. 

Claim 1. A method for verification, comprising (Patent: column 1, lines 15-19): providing 
an implementation model, which defines model states of a target system (Patent: 
column 5, lines 25-30) and model transitions between the model states; providing a 
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specification of the target systenn, (Patent: column 5, lines 25-30) comprising properties 
that the system is expected to obey; creating a tableau from the specification, (Patent: 
column 2, lines 30-37) the tableau defining tableau states (Paper: section 3) with 
tableau transitions between the tableau states in accordance with properties (Paper: 
section 3, pg.7, 2"** paragraph); and comparing the tableau transitions to the model 
transitions to determine whether a discrepancy exists there between (Patent: column 2, 
lines 30-37). 

Claim 2. A method according to claim 1, (Patent: column 1, lines 15-19; column 5, lines 
25-30; column 2, lines 30-37; Paper: section 3, pg.7, 2"*^ paragraph) wherein creating 
the tableau comprises defining a finite state machine (Patent: column 2, lines 30-36) 
using a hardware description language (textual language; Patent: column 3, lines 7-10). 

Claim 3. A method according to claim 2, (Patent: column 1 , lines 15-19; column 5, lines 
25-30; column 2, lines 30-37; Paper: section 3, pg.7, 2"'' paragraph; Patent: column 2, 
lines 30-36; textual language; Patent: column 3, lines 7-10) wherein the implementation 
model has model inputs and outputs (inherent to any software: Patent: column 3, lines 
45-54), and wherein defining the finite state machine comprises describing a virtual 
device (the device to be tested: Patent: column 3, lines 62-67) having inputs and 
outputs corresponding to the model Inputs and outputs of the implementation model. 
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Claim 4. A metliod according to claim 3, (Patent: column 1 , lines 15-19; column 5, lines 
25-30; column 2, lines 30-37; Paper: section 3, pg.7, 2"*^ paragraph; Patent: column 2, 
lines 30-36; textual language; Patent: column 3, lines 7-10; the device to be tested: 
Patent: column 3, lines 62-67)) wherein comparing the transitions comprises performing 
a reachability analysis (Paper: pg. 19, section 5, paragraphs 1-3 with figure 7) using 
both the implementation model and the tableau while providing identical inputs to the 
inputs of both the implementation model and the tableau, and verifying that the outputs 
are always identical. 

Claim 5. A method according to claim 4, (Patent: column 1, lines 15-19; column 5, lines 
25-30; column 2, lines 30-37; Paper: section 3, pg.7, 2"*^ paragraph; Patent: column 2, 
lines 30-36; textual language; Patent: column 3, lines 7-10; the device to be tested: 
Patent: column 3, lines 62-67; Paper: pg. 19, section 5, paragraphs 1-3 with figure 7) 
wherein performing the reachability analysis comprises comparing the model and the 
tableau automatically using a model checker (Patent: column 2, lines 38-42; column 4, 
lines 10-19). 

Claim 6. A method according to claim 4, (Patent: column 1, lines 15-19; column 5, lines 
25-30; column 2, lines 30-37; Paper: section 3, pg.7, 2"'' paragraph; Patent: column 2, 
lines 30-36; textual language; Patent: column 3, lines 7-10; the device to be tested: 
Patent: column 3, lines 62-67; Paper: pg. 19, section 5, paragraphs 1-3 with figure 7) 
wherein performing the reachability analysis comprises providing evidence of a tableau 
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transition that is not implemented in the model (Paper: pg. 19, section 5, paragraphs 1-3 
with figure 7; with graphical user interface). 



Claim 7. A method according to claim 1, (Patent: column 1, lines 15-19; column 5, lines 
25-30; column 2, lines 30-37; Paper: section 3, pg.7, 2"^ paragraph) wherein comparing 
the tableau transitions comprises associating (not address: the word "associated" in the 
context of the claims is unclear- redundant) model transitions with corresponding 
tableau transitions. 

Claim 8. A method according to claim 7(Patent: column 1, lines 15-19; column 5, lines 
25-30; column 2, lines 30-37; Paper: section 3, pg.7, 2""^ paragraph), wherein 
associating (not address: the word "associated" in the context of the claims is unclear- 
redundant) the transitions comprises defining a reachable simulation preorder relating 
the model and the tableau (Paper: pg. 19, section 5, paragraphs 1-3 with figure 7; with 
graphical user interface). 

Claim 9. A method according to claim 7, (Patent: column 1, lines 15-19; column 5, lines 
25-30; column 2, lines 30-37; Paper: section 3, pg.7, 2""* paragraph) wherein associating 
(not address: the word "associated" in the context of the claims is unclear- redundant) 
the transitions comprises finding a tableau transition that is not implemented in the 
model. 
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Claim 10. A method according to claim 9, (Patent: column 1, lines 15-19; column 5, 
lines 25-30; column 2, lines 30-37; Paper: section 3, pg.7, 2"^ paragraph) wherein 
finding the tableau transition that is not implemented in the model comprises deriving an 
indication (Patent: column 6, lines 18-24), based on the unimplemented transition, that 
the specification is not complete with respect to the model (Patent: column 6, lines 41- 
51). 

Claim 11. A method according to claim 9, (Patent: column 1, lines 15-19; column 5, 
lines 25-30; column 2, lines 30-37; Paper: section 3, pg.7, 2""* paragraph) wherein 
finding the tableau transition that is not implemented in the model comprises deriving an 
indication, based on the unimplemented transition, that a transition of the target system 
is missing in the model. 



Claim 12. A method according to claim 1, (Patent: column 1, lines 15-19; column 5, 
lines 25-30; column 2, lines 30-37; Paper: section 3, pg.7, 2"^ paragraph) and 
comprising associating (not addressed: "associating" is unclear in context of the claim) 
model states with corresponding tableau states. 



Claim 13. A method according to claim 12, (Patent: column 1, lines 15-19; column 5, 
lines 25-30; column 2, lines 30-37; Paper: section 3, pg.7, 2""^ paragraph) wherein 
associating (not addressed: "associating" is unclear in context of the claim) the model 
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states with the corresponding tableau states comprises finding a tableau state that is 
not implemented in the model. 

Claim 14. A method according to claim 13, (Patent: column 1, lines 15-19; column 5, 
lines 25-30; column 2, lines 30-37; Paper: section 3, pg.7, 2"^ paragraph) wherein 
finding the tableau state that is not implemented in the model comprises deriving an 
indication (simulation menu bar indicates status: Patent: column 6, lines 52-58 and 
column 5, lines 49-58) based on the unimplemented state, that the specification is not 
complete with respect to the model. 

Claim 15. A method according to claim 13, (Patent: column 1, lines 15-19; column 5, 
lines 25-30; column 2, lines 30-37; Paper: section 3, pg.7, 2^^ paragraph) wherein 
finding the tableau state that is not unimplemented in the model comprises deriving an 
indication, (simulation menu bar indicates status: Patent: column 6, lines 52-58 and 
column 5, lines 49-58) based on the unimplemented state, that a state of the target 
system is missing in the model. 

Claim 16. A method according to claim 12, (Patent: column 1, lines 15-19; column 5, 
lines 25-30; column 2, lines 30-37; Paper: section 3, pg.7, 2^^ paragraph) wherein 
associating the model states with the corresponding tableau states comprises finding 
multiple model states (Patent: column 5, lines 38-46) corresponding a single tableau 
state (Paper: pg. 19, section 5, paragraphs 1-3 with figure 7). 
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Claim 17. A method according to claim 1, (Patent: column 1, lines 15-19; column 5, 
lines 25-30; column 2, lines 30-37; Paper: section 3, pg.7, 2""* paragraph) wherein 
creating the tableau comprises creating a reduced tableau (Patent: column 8, claim 2; 
Paper: section 3) from which one or more redundant states have been eliminated 
(Patent: column 10, claim 35). 

Claim 1 8. A method according of claim 1 , (Patent: column 1 , lines 1 5-1 9; column 5, 
lines 25-30; column 2, lines 30-37; Paper: section 3, pg.7, 2""^ paragraph; Patent: 
column 8, claim 2; Paper: section 3) wherein comparing the transitions comprises 
verifying that the specification is a complete and correct description of the 
implementation (Patent: column 8, claim 5) model responsive to the comparison. 

Claim 19. A verification processor (Patent: column 10, claims 44) which is configured to 
receive an implementation model, defining model states of a target system (Patent: 
column 5, lines 25-30) and model transitions between the model states and to receive a 
specification of the target system, including properties that the system is expected to 
obey, and which is operative to create a tableau from the specification (Paper: section 
3; Patent: column 8, claim 5), the tableau defining tableau states with tableau transitions 
between the tableau states in accordance with the properties, (Paper: section 3, pg.7, 
2"^ paragraph) and to compare the tableau transitions to model transitions to determine 
whether a discrepancy exists there between (Patent: column 2, lines 30-37). 
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Claim 20. A processor according to claim 19, (Patent: column 1, lines 15-19; column 5, 
lines 25-30; column 2, lines 30-37; Paper: section 3, pg.7, 2"'' paragraph) which is 
operative to perform model checking of the implementation model. 

Claim 21 . A computer software product for verification of a specification of a target 
system (Patent: title and column 5, lines 25-30), which specification includes properties 
that the system (the word "system" is unclear and indefinite in this context) is expected 
to obey, by comparison with an implementation model which defines model states 
(Patent: column 2, lines 29-37) between the model states, the product comprising a 
computer-readable medium having computer program instructions recorded therein, 
which instructions, when read by a computer, cause the computer to create a tableau 
(Paper: section 3) from the specification, the tableau defining tableau states with 
tableau transitions between the tableau states (Paper: section 3, pg.7, 2"'^ paragraph) in 
accordance with the properties, and to compare the tableau transitions to the model 
transitions to determine whether a discrepancy exists there between (Patent: column 2, 
lines 30-37). 

Claim 22. A product according to claim 21, (Patent: column 1, lines 15-19; Patent: 
column 5, lines 25-30; Patent: column 5, lines 25-30; Patent: column 2, lines 30-37; 
Paper: section 3, pg.7, 2"'^ paragraph; Patent: column 2, lines 30-37) wherein the 
program instructions cause the computer to compare the tableau with the model by 
running a reachability analysis (Paper: pg. 19, section 5, paragraphs 1-3 with figure 7) 
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using both the implementation model and the tableau while providing identical inputs to 
the inputs of both the implementation model and the tableau, and verifying that the 
outputs are always identical. 

Claim 23. A product according to claim 22, (Patent: column 1, lines 15-19; Patent: 
column 5, lines 25-30; Patent: column 5, lines 25-30; Patent: column 2, lines 30-37; 
Paper: section 3, pg.7, 2""^ paragraph; Patent: column 2, lines 30-37; Paper: pg. 19, 
section 5, paragraphs 1-3 with figure 7) wherein reachability analysis is performed using 
an automatic model checker (Patent: column 9, claims 14-17; column 4, lines 10-19). 

Claim 24. A product according to claim 21 , (Patent: column 1 , lines 1 5-1 9; Patent: 
column 5, lines 25-30; Patent: column 5, lines 25-30; Patent: column 2, lines 30-37; 
Paper: section 3, pg.7, 2"'' paragraph; Patent: column 2, lines 30-37) wherein the 
instructions cause the computer to verify that the specification (Patent: column 10, claim 
35) is a complete description of the implementation model. 

Claim 25. A method for verification, comprising (Patent: column 1 , lines 15-19): 
providing an implementation model, which defines model states of a target system 
(Patent: column 5, lines 25-30) and model transitions between the model states; 
providing a specification of the target system, (Patent: column 5, lines 25-30) 
comprising properties that the system is expected to obey; creating a tableau from the 
specification, the tableau defining tableau states with tableau transitions between the 
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tableau states (Paper: section 3) in accordance with the properties (Paper: section 3, 
pg.7, 2"** paragraph); and conriparing the model and the tableau by inputting the model 
and the tableau to an automatic model checking program (Patent: column 4, lines 10- 
19). 



Claim 26. A method according to claim 25, (Patent: column 1 , lines 15-19; Patent: 
column 5, lines 25-30; Patent: column 5, lines 25-30; Paper: section 3; Paper: section 3, 
pg.7, 2"** paragraph) wherein creating the tableau comprises defining a finite state 
machine (Patent: column 2, lines 30-36) using a hardware description language (textual 
language; Patent: column 3, lines 7-10). 

Claim 27. A method according to claim, 26 (Patent: column 1, lines 15-19; Patent: 
column 5, lines 25-30; Patent: column 5, lines 25-30; Paper: section 3; Paper: section 3, 
pg.7, 2"'' paragraph) wherein the input model has model inputs and outputs, and 
wherein defining the finite state machine comprises describing a virtual device (the 
device to be tested: Patent: column 3, lines 62-67) having inputs arid outputs 
corresponding to the model inputs and outputs of the implementation model. 

Claim 28. A method according to claim 27, (Patent: column 1 , lines 15-19; column 5, 
lines 25-30; column 2, lines 30-37; Paper: section 3, pg.7, 2"^^ paragraph; Patent: 
column 2, lines 30-36; textual language; Patent: column 3, lines 7-10; the device to be 
tested: Patent: column 3, lines 62-67)) wherein comparing the model and the tableau 
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comprises running the model checker (Patent: column 9, claims 14-17) while providing 
identical inputs to the inputs of both the implementation model (Patent: column 2, lines 
30-46) and the tableau, (Paper: section 3, pg.7, 2""^ paragraph) and verifying that the 
outputs are always identical. 

Claim 29. A method according to claim 25, (Patent: column 1 , lines 1 5-1 9; Patent: 
column 5, lines 25-30; Patent: column 5, lines 25-30; Paper: section 3; Paper: section 3, 
pg.7, 2""^ paragraph) wherein comparing the model and the tableau comprises providing 
evidence of a transition or state in the tableau (Paper: section 3 with Patent: column 6, 
lines 38-51) that is not implemented in the model. 

Claim 30. A method according to claim 29, (Patent: column 1, lines 15-19; Patent: 
column 5, lines 25-30; Patent: column 5, lines 25-30; Paper: section 3; Paper: section 3, 
pg.7, 2""^ paragraph) wherein providing the evidence comprises providing a 
counter-example ("counter-example": errors in other words as stated on page 19 of the 
specification: Patent: column 1, lines 51-56 and column 6, lines 38-51) indicative of the 
unimplemented transition or state. 

Claim 31. Model checking apparatus, (Patent: column 1, lines 15-19; Patent: column 5, 
lines 25-30; Patent: column 5, lines 25-30; Patent: column 2, lines 30-37; Paper: section 
3, pg.7, 2""^ paragraph; Patent: column 2, lines 30-37; Paper: pg. 19, section 5, 
paragraphs 1-3 with figure 7) which is configured to receive an implementation model, 
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defining model states of a target system and model transitions between the model 
states, and to receive a specification of the target system, (Patent: column 5, lines 25- 
30) including properties that the system is expected to obey, and which is operative to 
create a tableau from the specification (Patent: abstract with Paper: section 3), the 
tableau defining tableau states (Paper: section 3) with tableau transitions between the 
tableau states in accordance with the properties and to compare the tableau to the 
model by inputting the model and the tableau to an automatic model checking program 
(Patent: column 9, claims 14-17; column 4, lines 10-19). 

Claim 32. A computer software product for verification (Paper: Introduction, pg. 1 and 
Patent: column 9, claim 24) of a specification of a target system, which specification 
includes properties that the system is expected to obey, by comparison with an 
implementation model, which defines model states of the target system (Patent: column 
5, lines 25-30) and model transitions between the model states, the product comprising 
a computer-readable medium having computer program instructions recorded therein, 
which instructions, when read by a computer, cause the computer to create a tableau 
(Paper: pg. 1, Introduction and pg.6 section 3) from the specification(Patent: column 10, 
claim 35), the tableau defining tableau states with tableau transitions between the 
tableau states in accordance with the properties ("the properties" is undefined), and to 
compare the tableau to the model by Inputting the model and the tableau to an 
automatic model checking program (Paper: Introduction, pg. 1 and Patent: column 9, 
claim 24 with column 4, lines 10-19). 
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Correspondence Information 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tom Stevens whose telephone number is (703) 305- 
0365, Monday-Friday (8:30 am- 5:30 pm) or contact Supervisor Mr. Kevin Teska at 
(703) 305-9704. The fax number for the group is 703-872-9306. 

Any inquires of general nature or relating to the status of this application should 
be directed to the Group receptionist whose phone number is (703) 305-3900. 

December 15, 2004 

THS 




